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(54) SPREAD SPECTRUM RADIO COMMUNICATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent mutual interferences among channels with a 
simple circuit structure by using a specific an approximate synchronous CDMA code as 
a spread spectrum processing code, when a sending part side performs spread 
spectrum processing and sends a result. 

SOLUTION: A sending part generates an approximate synchronous CDMA code, which 
consists of a real part and a virtual part and multiplies the real part by a signal. On the 
other hand, it generates an orthogonal element of a carrier signal and multiplies the 
virtual part of the approximate synchronous CDMA code by the orthogonal component 
of a carrier signal. It adds an output of a multiplier for the real part with an output of a 
multiplier for the virtual part and sends them. Here, when a cyclic matrix (represented 
by an expression I) of cycle series of a cycle N is A and B is a diagonal matrix as 
codes for spread spectrum processing, A=F-1BF on the condition that F takes a series 
where a self correlation function becomes zero for all the terms, excepts for a multiple 
of the cycle as an orthogonal series under the condition where a DFT matrix is 
established. An approximate synchronous CDMA code is used in an expression II under 
the presence of B, D. 
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(2) fT?U<Z>7c3fl* + 1 1 <OU^-f^X^T*fi9^^tt 

**btt2 l fg<DWa 1 s hfffWbtlS, ^T(-2 i 
[»4] 



J0 



Hf?£lJ<Dt£« (3) Wal s h^t>{£*S^0U: 

fc^rfflstagiffi^o £ft*K 2 s fscoK^cLfc^-Y^ 

[0 0 4 2] J^LJbco J: 9 C-MCCDMAffl^t L 

[0 0 4 3] *%Wtt±EO«t 5 t£t£Jk<D^Mr&&mik 

[0 0 4 4] ^LT^fc, t£3fc*-<^ 

(1) f-tWW^^^CDMAffl^^M^tf 
ft p a 
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(11) 
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(2) S AW3^7t?yw<^fflv^tiH->^'r A<^Kfh$: 

(3) ±ffiCDMAffi^^ffi^/-:CDMA'>Xf^5r 

[0 04 5] 

[0 0 4 6] Jfe|;ijfi<<fcW* (m^Ttk Gold *flU 
Wa 1 s htf-JMM 11, ^Ifi»0T'(i/^>ot 

[0 0 4 7] (Bi&MM) 

(•••, ao, a 1 , **", aN-i , ao, ai , 
• * ■ , a N - 1 , • • • ) 

[^C5] 



/0 



20 



20 



*0 



[0 0 4 8] Airmmff^L B&ttfifrWk-rZo ^ ^ 

X\ B^^A^l^jCDFT (mifr?-*)^ 
A— F" 1 B F 

A*5 <t t^c SrHJW*W«:*-J-i«[sIfTW £ i~ Z> k . 

A = F" 1 B F 
C = F~ 1 DF 

HS6] 



[0 0 4 9] — -ocomk LT, J^*$ 2 (^Bl^^J ( 1 
3E*5U«U (A) tC7j^i-J: 9l:7-yxf^aoT 



30%k (1 j ) Ji^f^, 
[«C7] 



V2F: 



ta-ca 



Wn = expl 



(a) &.<D&m<D?t$mm : k. K^±^ti^tiw t b , w 
7 8^^isi-5o (Wa, w 7 s ) hb:s£*W"c*>s*» 

H»6^«M*3W±TKO (B) SttcJ: <9^;t«bn 

So 

[»8] 



40 



wi 


0 


0 




1 


w;« 


wi, 


0 


wi 


0 




j 


Wii 


wi: 


0 


0 


wi 




1 




wii 


Wa 7 


0 


0 




• 

J 




wi* 


0 


w. 7 


0 




1 


wit 


wl 


0 


0 


w. 7 „ 




* 

J 


wi. 


wS 



IB)* 



50 



::t-, Fe ii6*oDFT^Jf«)So 

[0 0 5 0] (B) ^(7>&iao*^JIlJ^«t«k€S4ST-^ff 
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m^\\± ( B) ^;<o*j220^J(c«to-c#bixSo 

(A) (B) a^IBi* *ixfe*«6^ J: or 

[0 0 5 1] wixe><0*«*W«:AJx»^.Sw t 

X*^t h/ls&mte*)&t>tei<*£ 9**ir y T<DWi*)^ 

rsrur4*i*MSrflSflii-5, ^A/^^fie^^jfc^r-r y 
T^8tf££ htsrt -cttfflts ^ £ a*r# 
SrHiic^-i-. w 3R?«i" £ (b) 5£<D&m<Df& i *ea> 

ffi£*tr^<5±:#, mi (a) fecial (b) (C^Y 



22 



10 



^•Y^/uB(otasfflgifltiimn^v\ -£t^ mi U) 

d/J^cfc 9 ^^^A-B(73fc#>tC (fo + Af) <7}^r 

t y missed" tttffl-rSw^ds-estSo -t 

(a) xn*^? bfrhs mi (e) t^ti^Cil 
( c ) i:l<Cotv^iVWf t^A ^ft^BO 

t^/Hl^-V y TSrWO ar^4ffl^JS:flEffl-f-5r t 
[0052] _hiE^»^r-ttKX^^J (i j ) &&lkl, 

r«s*>ixfc„ t^i, cij) ^^x.r ^ftfe^ss^^'J 

[0 0 5 3] ^fdSU(O0SJi: IT, ^^3<oe^^^iJ 

(1. 1. W3 ) 



1 







I 


»9] 




1 


0 


0 


0 " 






wW 


ww 


w\* 


w, 


0 


1 


0 


0 






W\ t 


w» 


W\z 


w\ 


0 


0 


1 


0 






W'z 


wW 




w 


0 


0 


0 


1 








wu 


Wli 


w 


1 


0 


0 


0 






w\ t 


w» 


w» 


w 


0 


1 


0 


0 




1 


W» 


wU 


W 7 n 


w 


0 


0 


1 


0 




= 2 


W' n 


w» 


wU 


w 


0 


0 


0 


1 






w\ 2 


W» 


w» 


w 


W* 


0 


0 


0 






W'» 


wU 


w» 


w 


0 


w, 


0 


0 






Wn 


WW 


w 7 „ 


w 


0 


0 


w, 


0 








w\\ 




w 


0 


0 


0 










w% 


Wn 


w 



W* = expO— ) -CfcU 

N 



Fi2f*l 2^DFTff^|-Cfc6 0 
[0 0 5 4] (2) ^<D^m<Dft$\\<DP\^? b/Uf)>h, 

(csaftLr^^cirtctB^-r^c £or, ^dftiu 

9B#ra^«i-^»br#bnfc^m<0^^(0^2o$: 

£ork. «51ffiB8Ba!Bc^ro3S(c*5V^r 0 <k*5o 
[0 0 5 5] (2) 5£o;£iZ2<^4 oo^ij^ h/M2, 
(1, 1. Wa ) <om%m\^0 *r»ALfc«Wcl£* or 

(i, i, w 3 ) asKX^Jr*>sfc«>ic x ^ 
^tt^ s a^^^J<b^or^5 c ^co^(o (i, i, 

uf-£ 0 9»fcnfc4o<7>#isj^s?uoeetB 



(10010010010 0) 
(100J 0 0- 1 0 0- j 00) 
(100-100100-10 0) 
(10 0-jOO-lOOjOO) 

[0 0 5 6] — ftjc, aS«fii:2SE*WSrl2:«U"Cf^rilL*i 

ffiSe^Urt:, iSDFTtcior^ffl^ffl^'JtraEifts 
co^r<^3ir*o tteZo (2) ^ctotM^ti^ 

[0 0 5 7] ^ro{f#*S, Ife^> — ^C0$5fflF^(CI|X^^ 

«t p ^xmrn-t^^iSiUmmc dmaht^ 

^ e ^ir (2) *©J:5ft*)W^J:9fPfi!t*JxfciEfla 

50 5o 



-12- 



(13) 



¥fm¥-l 0-29471 5 



23 

[0058] ((ftSttiao^ftt^iefirajBc DMAmn 

^[1 1 m/ 3 ] = [m/^ 



24 



JO 



fclcSttitJWRM* U (2) *tl«l»^*?ijoK»IB 
ICO $rif AUTjia8S:ffiS<0«$^l£«i-6o ^tt, 

^ijcofg l flirt, *W<^SaB:X^J^iSttuy5:Jg(cfto 

[oo6o] wtir, 9c(Dm.mtmm^, mmutc^ 
mmm3<D&9\\ ti, i, w 3 ) ^^ico^-cta.^ 

[tio] 

IV? 2 ] 





0 


0 


0 " 




" 1 


1 


1 


1 


0 


w\ 2 


0 


0 




1 








0 


0 




0 




Wi 




1 




0 


0 


0 






1 






w?2 




0 


0 


0 




1 






1 


0 




0 


0 


_ 1 






W12 


w! 2 


0 


0 


W\i 


0 


2 


1 


w** 


1 


W?2 


0 


0 


0 






1 






W?2 




0 


0 


0 








1 


W?2 


0 




0 


0 




1 






W?2 


0 


0 


W?2 


0 




1 






W?2 


0 


0 


0 






>v» 


W?2 


W?2 


Wl 7 2 



[0 0 6 1] (3) ^<D^i2C0ff^i<O^l^lJ(Cjiai-5 30 

ts SttESXTU (l. l, W 3 ) <z>|fc !5 ig L £ * o T 

*a«ffi*i" 1" w 3 " (ozmmtteZo fcfcu to 

[0 0 6 2] (3) ^(O&mfrb'&bthZ^WcO*^? 

/uftHttt, guyiJ^* Yf^^-P hZitltMkteiX^* 

W-^t L-Cli*Sf-rs^r^ y r^ft»Sr3Efi3r§-ti:-C^^< 
3 0 rcQ^^rd 2 (c^-r o 50 



[0063] mmw&Jknk it, (1, 1, w 3 ) co 

(1, 1, 1, 1, 1 , i , - 1 , - j . 1 . - 1 . 
i,-i, 1 , - j , - 1 , j) 

(1 , 1 , 1 , - 1 ) 

maMW«^^5o r nbft^g lassie: J; £11 

[0 0 6 4] -t-T% **W#tt*B(c«F»**»S:fP 
/#U ffiBUSi: LTZnO/S i SSAW^^$; 

oT(i. :itliW^Lt(OZnO/S iSSAW 

^Lr^5J:p(-> ZnO/SiSSAW3y/f/^2 
Oli, Z nO (ttfCSfi) 121^ S i O2 (H^k 
^22^, Si : ^> y = ^) «ig# 2 3 t 

ja««2 4 3&SiEE$tb-Cfi5t5o ZnOS2imy-h 
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5^1£lt f>HTV>5- *\ [h]BS£ LTCO IDT2 *:x^*-r-< y ^ M VtK/^< £ *tifc Zltxm 4 fCT^i". 

6 (2 6 a, 2 6 b) knT^S, ±152 [^4] 

n O/ S i S S AWa>^/< 2 0 0£#4#tt€rt£5fc£> * 











L i Nb0 3 


ZnO/S i 




2200 


207 




22 jj sec 


9 jl« sec 




100MHz 


23MHz 




-€9dBm 


-42dBm 




62dB 


50dB 




43dB 


35dB 



&4 x^Xt^ vO^ >7K;U/^tZn0/Si^=i >7t?/U/*<Dit» 



[0 0 6 5] ~ <7)^4;^^^#ci: ZnO/S 
i M S AWn >zft'/U/< 2 0 COSbf^^iC^ftftfi 2 1 5M 
Hz. BT (Band— Time) 9(12 0 7 T*£>5 0 
BTill3 d B*««£ f>^A 

f^^nt^^yiCtB^t^c Z n O/S i iSAW 
zn>-7tf/Uy<2 Oil, -t<Z>y— K^^2 5lC}ott<5S i ^ 

;£JI<^«l^&tetcJ: 9 -4 2 d Bfcv^M^ab**: 

-5«HI«5l5ffl«H*i: Uraai-CfcS. ZnO/Sil 

frfl, #flgft *a* s aw =1 y^yw«D7 ^ 1 

[0 0 6 6] 

Co^TMf^o i4li±EZnO/S if SAW^ 

^fislt ZnO/SifSAW3y^/<20^ ~ 
<7)Z n O/S i ISAW3y^>/<2 0^A;ft£it6Jl 
ttftf a^»lft»4:«**ii:5«10»«»2 7 fc , 
^ 1 if-^lc^bTPN^- Kl 5:A^t5PN^- K 1 

w^2 8^ igim-^-i: PNa- ki t&mn-tzm 

l<Dm&%*2 9b. ZnO/S ilSAW3y^;k<2 
0^Art*n5J!»«f bOfg2<f-*§-£r3§££-t!:6Sg2 



20 2^^It5l2©f^32i:, ZnO/SifS 
AW^ >-7t?/W^ 2 0 (DM£}\Ctt W«#«£:fr* 9 '< 

tfc5PN3- Kl *5<tT^2(^oV>Tli. ^ — Kfia* i 
2 7^- y^cDm^^lJ. 3 - KU- Mil 4MH z t Lt 

[0 0 6 7] Afiit^tmmiU^te^h^fft^^ is* 
[0 0 6 8] !U5{l±feiil4tC^$nfclE]S§«^^#-r 

s ii$AW^y^2 o<ofe«t^#3fetr^»«c^ 

i^«»3&Sf« £fb T'fc5 2o2«l (BPSK) ft 

(112 7^y^T*&9^<^:y:7 ? U— Mil 4Mc p 
s-C*>So EI 5 (a) H, PN3-K^5iS^« 

BBf— ^fi£<o^fc:^i-|2i-e*>So taztBKI^*:* £ 

ti. s Aw=>#/i"Mcm— <nn^&AJi£titzm& 

40 It B5 (a) {C^-ri teSfcfflF^SBtBBiai^ 
- K-<T 4m*JIJni (7. 1) *5ltfm (7. 3) £:A 

(b) Ci^-n w fa £fb l l 

0 kH zM±\ZteZknffi\?-?tfffim-tZ> 0 110k 
H z tV^ffiflS AW 3 >'#JUs<<DfcmM&&fffl'ftet> 
50 hV— hiiJ6«*IHJ9 n s e c (^^af» (Dig&tCffl 
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28 



[0 0 6 9] rco^rt, Hi^^n^gMi 

e-^m, ms (a) tms (b) {CTjk-rx o^mmm 

JLoa®j($(c#<b;ft,5 0 gE.f@fHt°-^co/i|i9] (4. 5 

Ac S) tt, PN3-K(0«)B (9/iS) <£>^fr-C&>£ 0 
[0 0 7 0] IO#tt^lJffltT, jfe^^-V^/^-fe^< /0 



* (Oct 5 4ft^t/>t — y^H^W^iSS 
[0 0 7 1] SAW^y^Xlt Sf^rtWcffi-g-flMft 

sr^pfc-r. Roberto ym^ftte o <ox\ &m 

[^5] 





(1 1 1 1 1 j -1 -J 1 -1 1 -1 1 -j -1 j) 




128 




14Mcps 




215MHz + 11QkHztf)gJ£fS 




8 



£ 5 H©^§t^ 



[0 0 7 2] J^Ti-^-^5^JT*H, &mm&^&\h It 
1 6<£>4fB^IJ£/B^5 0 rc04ffi*^lj^e> (A) 
^:^r (B) ^fSt^felCt!!), j^^ 1 2 8tf>4*S3^J 

(1 + 1/^2, -l + j/v r 2, -l-j//~2, 1 
-j/V~2, ) 

(i, j , - i , - j ) 

*p i I i l / -i -/ i -i i -i 



= [i ** 



[0 0 7 3] £fc. ±<7)&yi<b(iJ5U^ _LfgJl»] 1 6 O 
[»11] 

i -y -l j] 



16 



I 



12 



16 



15 



16 



»i5 



(a) 5£*sJ;tf (B) 5£t|5]«f^ffiT-ifi(Hl5]»i 



[1 


SCI 2] 






1 


o • • • 


0 * 




' 1 


0 


1 


0 




1 


0 


0 


0 




1 


0 


0 


0 




1 


0 


0 


0 




1 


0 


0 


0 




J 


o 


0 


0 




-1 


0 


0 


1 




-J 




o 


0 




1 


0 


wa • • • 


0 


PPT , 


-1 


o 


0 


0 




1 


0 


0 


0 




-1 


0 


0 


0 




1 


0 


0 


0 




-j 


o 


0 


0 




-1 


o 


o 


wS 




; 




0 


0 




• 


• 

• 
* 




0 

* 
* 




• 
• 
• 



(4)3; 



40 



[0 0 7 4] (4) rUC^-f^ 0 IC, h/^mt&CO 50 



[0075] ^:r% ±a*Lfc<fc 9(c, teo*?U(0«Ftt 
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30 



10 



[0 0 7 6] <tC^T\ #«bn^4t@(7^i5ffl[5]^CDM 

Affl^^fctifi. (ft«ffiR|-e«.5i:ltW*5J:t/««i± 
Wi-Z>Zk&%jLtzW&. ± l*s£TJ0<D3m&&mk 

[0 0 7 7] lOfflflMCDMAffl^t^l 4Mc p 
s T'fflV^i:, fflF«c*Sl 4MH zCl 6^<D*^<? hA- 

ii, xaixsEX^j^affl i 6<Dmmw<v±x<nmxo 

[0 0 7 8] E7*jJ:u^EI8Jir^llljfioj|?ie{c*5«tS 

s aw^ >7$;iss<&m^^ fctemi/ ^<&M]fe£m-f 

3 8 f^iUff^-v y rm ^ (fa ) <aou>aa£fc 
4^t4es*^s, 4Kiifiia^cDMAffl^ 

4 2te*®2§3 9(7)aj^^:^g:^4 1 (D&Jjk* 

toWTzum^ 4 3&mmm^&&$t^'z>&<pmki, 

xnT^T-rxfoZ)* * 

(R+ j I ) (R + ' j I' ) = (RR' 



20 



30 



(R + j I ) (R- j I ) = (R 2 + I 2 ) 



* [0 0 7 9] g|8iCidV>-C, 4 4lii£«CDMAffi 

yrff^- (fb ) (OttJ^a^^ncs^r^ y r 

*i-*5l#». 4 7tt^!)7fltl64g4 5'C4*$ 

35, 4 8i$i&{&mMcvMAm&^<Di&m^tt^x*^ 
6<Dtti?jkmw&4 8<D&jjk&mw'fz>i)mn. 50 

fiAnJfS4 gcottJ^SrA^L-CffiBI^SSrfTtep SAW 

[0 0 8 0] ?3F-SHg£3£ 3 7, 4 41*. PLD (Pro 
gramable Logic Device) &*P'Cs 
Lfc«***JS^**UTl^5. ff^»3 7, 4 
4^bf*4ffiOiftfai^lJWCDMAfflSF-^(D||SP*5j:t^J* 
9Jd5ttJ*Six5o i£ff«(-*5^-ai. ififfifflCDMA 

y TcQima (ita) ffc^iw, leas* 

^JBcD^^£/#£*K S AWn ^tK/W* 5 0 XMUffl 

m cjDMAm^com^iB^xfmnm^mm^k 

^f^IMIt^rK'g^lTl^o SAW 
[0 0 8 1] C(7)J: 9^tT^SttSAW=>y^/< 

ilfs v^rAW 4#S (i, SftSP tc o i (@ co ^ v t$/u 
*tl(:/:of: 1 fl§ =i > /K/i^ $r d "Cta BB & *T h£ 
[0 0 8 2] &mm&\<D (R+j I) *#BB*yUo> (R 
(c) 5 tzmitZo 

- I I ' ) + i (RT +R' I ) 

(C) 3£ 

i&lctt (R-j I) as#BS*?!li Ltffii$n5 0 



kicx vnbtiZa i&i&mmc dm a«»»©»^ 

(RR' - ID 



(R I 



+ R' I ) 



(R c o s a> t + I s inco 



t) (R 



(d) a 

*5j:^ea*aB8i: ttcor-*sfc«). ^^^^^-^{-li 

(C) aw H«SrHgt5 1 1 ^^St^Sc 

[0 0 8 3] i8H/TLTfc5, 1<@CO=i>-7K/U/<5 0 

c o s co t + I sintot) 



(E) ^ 

(e) to6K»^iit^^ (F) a;3ft*»e> so *l5o 
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( 1/2) (RR' - I I 
-IR') sin (2wt) 

[0 0 8 4] h l, &m&Mfcmm%k&i<Dmm&'&-?tb 

(R 2 + I 2 ) cos (2w t) 

(E) ^ffiStBBBoffl:^ l 0- 4 jyTtctt5c££jLm 
Lfc 0 ^rix^)^. l oco S AWa^jtf/w^Srffi^fcflBfc 

[0 0 8 5] EQttJiie^teBB^S^JSV^-C. afffew* 

a) £r^-na-e*>s 0 ft tRW-wisi^f) , ^^ym<D 

«igc2 8MH z f*0*T*fF^£*tTl^5 S S S^lCiS^ 

I*. W^S3S[^2i5MHztfc5 B j&i£J^&ifc£r ^ 
^-9-^*{SlE!B«:ftaibT2. 4GHzC7y^y^ 
— h-t-Z>^kteffi&X*&Z><DX\ 2. 4GHztC-l-^il 

[0 0 8 6] (H10 (a) tefoUmmCUM A mft^tD 

aB«BBWtt<03g|Mttt4r^L^ HI 1 0 (b) ttiSffilB 
S3 C D M A ffl JRF -*§• g £ fa fH 4$ 14 ^ SJ ft £: ^ 1" (U Tfc 

<nm&<om&. ^jjsjwj&s 12 8. xttKssx^j^jaMi 

a*l 6 "C£>-5<E>t\ ^^J lil^C0t@r^T'8^:Ot 0 -^^ 
T\ &m$r^ 1 Ji^tCtg^-T ^ 9 s e c -Cfi 1 6 ^<D 

7 1 n t'fc^ 2 S AW3 y/f /!//< 4 9 , 5 0 

[0 0 8 7] (gill (a) Jiififai^S9CDMAffi?f-^C0 
«S«8B»tt<0«tt«ttS:^U mil (b) ni&Um 
^CDMAffl^#offiSffiBa#tt^||»M^^i-!l-cfo 



32 

' ) c o s (2o> t) + (1/2) (R I * 

(F) 3t 

^2l5MHzi:215. llMHzT'fc^„ rtt^ 

#e>tt-5r tiSH 1 l (b) *>hftfrZ>« 

[oo8 8] mm<omm2) j&ummcDMAmn-^ 

ififJ^f^^CDMA^^^-^ffl^Tiiftv-^^^^ 
KM-*??* 5 „ * f DMAM^^^H 

[0 0 8 9] iftfiPliCDMAffl^lj:, Fm-CD^&m 
20 L£ 0 o HI 1 2f2. *3EfB:&5fc£ UB P SK^ffl 

v\ ^T—zfr" loio- • * t Ltzm&coftmmM 
-rmx&z> 0 mi 2^iov>r. ±&<DtEm&i5:iyLmnc 

ra^< JiBk^*iattifi«M«CDMA««F*^«:ffll^ 

dmai^cb p s k ? ^m&m l t^ms^m'K 
30 nm¥tte.&7F-r. ^tib<nmt>*h. 9tkcm^t^wm^ 

tc" p" T*^t J; 5 I- o < 4 50)-e*)5o z.<Dt°— 

ITU ofrbXfoZo 

[0 0 9 0] f-^^(-^Ut^ffl^J^ei 



A = ( a o , 



a i 



a N - 1 ) 



50 



A' = ( a N - L , • * aM-i , ao , ai , • • 
• , a N-i , a o , , a L-i ) 

S:A<D«JBJM*Wi:Pf-s:. m l 3 &mmM%k&l<nftf$LJ7 

bL^y^ttA^^L^^^^yiJ^I^U-CfcSo — 
A* O^^L^^^flACOitlgL^y^^lJ^le] 
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> 



(18) 
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CX*hZ>o A' f± (• • -AAA- • •) £V> 

ommZkMfrb. A$r*^(CHU^L^^^3CMAPLT«J 
9 iof^C^oTt^o ^(7)^:flitCioV>TA7!>^ A' 

FlAttO^m* t 5 2N+2L-lf7/^Sfi 

#<DttJ;ftf±. ACO/l^^^iJ<DgB1 : S^^©:^:^L< ft 

?rB^V^tA' £ B<7>*gP^2r£: 5: t &%Z-Z> 0 "T5 

^<7)l€|||^^f±*;<feGr>2 L+ If ^/^AtB^ 70 

[0 0 9 1 ] Mt IT, Ji»5 4 (N = 4) ^tt^^^J 
A= (1 1 1 - 1 ) 

^x5 0 £-f. A^^^u^aste^i^^. 

(• • - 40004000 - • •) 
b'&htlZ> 0 £/c. A(Dl^^^dr(7)^^^. 
(-101410-1) 

[oo9 2] m^. M^^mmmtzftteo* l = 2 

k-tZb. 20 

A' = ( 1 — 1 A 1 1 ) = (1-1111-111) 

bnhHz>„ a' (DimmbA<Di®Kmmzbz>b. t 

(- 12—100400121) 

[0 0 9 3] (^J^<fcLfci£{£f^CDMAffl^) 

»WCDMAl^«lpj(:o^t#x.6 0 

^^il^COi£«I^^CDMA^^^(D^gltfci^<7) + *:^ 
2 L+ 1 ^^^T'fi. ^#CO^^tS^4#^»^$tt 

[0 0 9 4] a. >b V(C± 9 , ififfilfWJ^CDM 

Amn%<Dm®mt<DT-?mm\ctt-t%%)%:{z<>\,^x 

m^-tCo N=l 2 8(^i£WCDMAffl^^L=l 
5tlt«H«HbL, B P SKas«*rfT*ofefS#i:« 

i- 0 (ni4ii % ttmm^<Dmmmm&\k<Dftm*yT<^x 
ceom^ tf*aj»-c«getsgat a -^PB^^-r 50 
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**t-c*j 9, lais*. 

T—*mmiz£z&%-<D$F&<D'i£ik<nttmb Lxta-c 

[0 0 9 5] (SiHMMbL^ififaiPJWCDMAffl^-g-iJO 

^^^J%^Sfl:*ix^ifiiai^aiCDMAffl?9F-©-otBBi 

S AW=i>^/W<^ffiV^ctB^^^^^(C4ot> 

fe5o r.ttbo0o5 "^m 1 6t±JtiE^fl§i/x^Acoi£ 

T> 5 SliM^CDMAM^^MfbtTlil 
h'T — fZZLf&l-Z^—*'*^ — 5 

^t-c^-^/<y Kf-^ff ^^iSt^f S^, 5 9 

ss, 6 oi±3r-v y 7fit^i^5 y 

TfS^EXjS^Sr^-rsSX^^fiKSfB. 6 l f±JH 

US. 6 2(1SK5 SUOaiM^tt^t y Tff 
[0 0 9 6] il 7l:*5^T, 6 5(iifi{aP1^CDMA 

ffl©#BH»#*:*afe-rs#Bi«F#**». 6 6 litis ^f- 

^ y 7ft-^ (fb ) ^tb^Kt^^^r-v y Tff^^ 

6 7t±ia(ai^»ICDMAfflW-^©ll»(-» LTff-^ 

6 8l«+y7«f«tS66-C4 
/&£iX y T« %-<Dm&f&ft&£.f$.1'Z> 

SJcfflS. 6 9liifiOTCDMAffl^4»l:^L-C* 

■v y 71 *«>itS!ril»4:*l|L-*-S*JI», 7 o f±**» 

e 7 coffin t 6 9 cotb^/ 1 tan*-*- sjwih*. 7 
1 (±*a*as 7 0 <D&?i$:xt) LrxmM&m&rt * 3sa 

W=>#/U'<, 7 2(±M^if^-^S{f-r6^*^i: ur 

(7)7yftt^5o ::t\ m^^^ <b(±. mi 7<7>g 

^^tf/^xftm&itfrftz-zmmi* (00 6 7) t*ie 

[0 0 9 7] ±K«H»l*W»flfe*S:f^fi!c-rSi- 

[*6] 
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* 




35 






128 




15 




UMcps 




6 



(19) 



* 6 W#0>ffi7t 

[0 0 9 8] ft*3, ^(nW&ni&l&XYX^ ^ 1 
^«§l;U3t*"Cffl^fc:^?iJ*\ 1 5f y^ttfllLt /o 

£ LTIi, 0»Jx.f;f X i 1 i n g it(D F P G A (F i e 1 
d ProgramableGate Array) X 
C4 0 10-4^fflV^I^lfc e Kf - * 

(7)" 1" , " 0" tC^LT«Jlffl^lJlil^ (158f 

coffite^IEfc, K(££*Tt*— *XW&tT&5 

(bpskm) o — smufiT'fi, #mm*tt\^x 
&tz>^txf&Mk&mz 9 

[0 0 9 9] */cr (OUte^^SgJCjoV^T^, SAW=i 20 

m^m^mm^ ±mmi<Dmm<Dwm^^^xmm 
[oioo] mi 8 7 i jmm2 1 fi±ieaff isxTJ*&& 

oT#bttfc*HfflftUfcifi«WJHCDMAffl«F*(^ffi 

-r^tg^m^^i-m. mi9fi. i^ux-r— *sr*it 

-TlKiT'fo^o HI 2 0fi^-^&" 0" , " 1" ^S^rL 
T SEW* MS Lfc»^<o#a«*^»-t-5«B8tt*«r*-*- 
H2 lf±|i]C<^-*£r M 0" . " 1" IT 
*W«r*Ufc»^«)tt»«#^#-*-5*aW«*«:*i-H 
-C$>5o Ull 8ioJ:t/!lIl 9 leaser, ftSMi-^fcM* 
5f@&3 ( f a = f b = 2 1 5MH z ) J^f&^ff ^(C 
(f a = 2l5MHz, fb = 2l5. 11 

mhz) <n\,^-rticDftmt>. >^ ^ ^>3 &z>m 40 

fcj:r;i2i^[ir-^" o\ " 1" astl 

Ta?W£rifcLT:fc5fl, ^*U3\ fcfc^— Kr 5 — * 

r*>»£*tc:fcv*T;fc, %Mft-^t-^-r5tBBi (f a=f 
b = 215MHz) *5j:t>'flfe^m^-(C^-r^ffiBa (fa 
= 21 5MH z , f b = 2 1 5. 1 1 MH z) COt^H 
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5 0 

[0101] (M^CDMAM^^PltCDM 

It^lllO^T^t^o i2 2(iifig^CDMAffl 
fl%ffl^f:CDMA^fA (ilft^li) go-#J£«E 

^^0^(7)^ ^ *9 [H]^ (Down Link) 78 

t £r± 0 (Up Link) 79^: ^ 0 T 9 0^ 

7 8Mio^Tf3:. Itifel 7 5 *^#»»^ 7 7 ^aS<Z) 

mtteZo Lf:^ot, Wa 1 s hW^ESEm^^Ji: 

v>o/c^^co(ii»cDMAffl^-^*ffiv^-rt>, &mmm 

[0102] — ±«9iHij»^*5i^-ctt. m%t<D&mm 
7 7 te&&mm$&±L<D* 4 ^ ^rxmrnm 7 5 -i^m^ 
tT^^o Jt<Dtz#). 7 7 m<ommumnmmx 

X, §ltf COC DMAy^f^T'lt 7 5 I<Z£Z)& 

Wim 7 7 (O&m ttWjf&tfB (Power Contro 

1) tffttet>tix\s^z> 0 ~<nmm^£ 9 . £:T<7)±9le] 

[0 10 3] lixCMLt, T'tCl^P^ LT ^ /c^ 

lifLLtMMCDMAffl^Co^tf @f5 

[0 10 4] ^(C_hlSir/P^— *toCDMA'>^fA 
^4oVN-C^ffl^ix5ir^7 6 eo¥^R (Co^T^W* 

t;U7 6^^^^^5{)Or^6c ^6rt^ L = 
1 5 ^#^tL^)C7)r% 
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1 5 (chip time)= ( 1 4M) ~ l X 1 5 = 1 . 07 [// 
sec] 

[0105] isfcl^ Si&^7 5 b. &&mm7 7 

7 7A, 7 7Bi:t5) 0M^iifS*&tCo 
^tHWtS. HI2 3(i[H2 2lc^1-tr/i^ — *^coC 
DMA->^fA|:*5lt5S*I 7 5 b 2 0(7)M^ 7 7 
A. 7 7 B £^IHlC:j3ttSii«^J|(G>— m&WR-i-Z* 10 

A, 7 7 B^COff^— ^F^iUm £*L5Tt>(Ell&7 8M 
MU, #Mf7 7A, 7 7BfiSflSi:*)|ClES«: 
iM-rt>0^-T6 0 T9lnli»7 8^«*aS**&ixfcll$#J 
^O^L, ^»^7 7 AlCioTgff *ixfc«r*J* 

ti , &mm7 7 Biaotgff^ixt^j^ t 2 ^-r 

&W)m7 7 A*5«fcOM£Sj^7 7 Bs&»e>GVt*L«X 
ti *5it/2 t2 £&<5 0 11^7 5i:^il)^7 7A > 

7 7 b ^M^gEBs^n^ 5 1 . fc&m-%-<Dmm\a*mm 20 
mm&&.\zz* &w>m7 7 A&mmm7 5 <Di5:&[cfew 

fcixtf, ^TCOjb«9[H]^7 9(Off^±I^«i*iJ»^U/j:< 

(3SJ£fl#IKI) max = (2t2 ~2t1 ) 

- (R-0) / 

= 1 . 0 7 [ju sec] (15 chip time) 

J:9, R=160. 7 1 (m) <M#£>*x£ 0 Z.<Dm.te. 30 

PHS(Dt/^l^ 1 0 0 — 2 0 0mt^5:^^ 

[0 10 6] £ b(C ii9[EliS&7 9(7)ff^!:o^Xy^ 
3- v-a V^rfT^ofcc 1212 4fi±«9lH]^7 9C0ff^- 

yo^/^HIT*^6o *fclH2 5 HJtiaJi 9 [HliS 7 9<Df§ 

*£^na-c*>s 0 &w*m 7 7 finsc (7 7 a, 77 

B, • • • 7 7 G) #?£U ^rtt-fix r A, t B • • • 

t GOii^0#r^Sr 1 bor{f^^Si&^7 5^igLTV>* 40 
t^^-TSo ^ft7^M7 7A, 7 7B, ■ • • 

7 7Gi)K ^fr^wmLV)** * ^y-emm&ftoo fs. 

li. 112 5 (a) <0<t ptwia^-r 

Sri&SKK r biz* QT-PfimmZtiZo HBR 
*cfia6ft4:fT-orv^*v^»^7 7 H 6 fli BBS:?? 50 



4#^¥ 10-294715 

38 

ob, t<D%g%ztem2 5 (b) GDj;5lCfc5o ^<7)(D^^ 

[0107] (eas^-h^f*) «^ffl^L^ififlai^i 
^u-Mcov^Mt^ 0 mwm7 5 b&wim7 7 

(i, TDD (Time Dibision Duple 
x) ^ct6±~Silff SfffoT^S t>(Db-tZ> 0 TDD 

[0 10 8] ^i: LX#^$riH5^ b^TL^bb. 

(a^fflCDMAfflf^l^SJ. EP*> 1 5 1 > 

y^>^5i:t5h 4 5 0->y^;n§PfllcffiSt 
try hiUffi-^r £ic*50>-c. i 7i/- A^3t<9coiH 

*f—# l Hi 4 5kbps b'&bttZ> 0 

[0109] fcummcDMAmn^zm^^tz 

CDMAv'Xx^COM^^>Ktts^{t:t-oV>TSIft-r'5o 
^COf^PjT'fi, M«CDMAfflSf^fflt^:CDM 

A>&n$L~rz>m$tbi,x. ^^^^m&mM&xxt&m 

[0 1 10] &**JV®L<DWm) M^CDMAffl 

— i^^ejw^^^T^iaatcjEXm^j-^wa 1 

Sl2 8T'tt#18lil2 8i<f5, ftot, T 9 0^ 
Ol 2 8^ + ^/H^U±9IsIi»*S8^^^yu<i:^»«C 

[0111] *5SW-e«WU^8 i:v^9^^r-*/^3Sfi, 
3Sfir co^igct|>M 2 6MHz <n&MMte X S AW =1 ^/-^yu 

/<Ofig^H#P^9 /z s e c ^>of;^ttC6ScoTP5„ ^ 
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39 



[0112] s aw^i y ^>/<oiMr H i^i < 

h 1 4 MH z T^^^/i^^if^^:: £^ /0 



40 

ftmmfc2{%CD 1 8 s e c [Zte-otLt-tZ &X.<5ftF 
^■9:i$2t&(D 2 5 S^-yZfbt£*) . ^-T^A^Wf^tT) 1 

[0 1 13] y-o^j£^ It, i£{£U^WJCDMA 

<5o 



R c o s co t • R * coscot+Isincot-I 
-h R s incut • R * s i nw t + I c o s w t 



I c o s co t * R ' coscot-hlsincDt'R' 



s i n co t 

I C O S CO t 

• (5) 

s i n co t 



— (Rsincut-I* sincot+Rcoscot-I' coscot) 



(5) ^c0^^%lti-tv^-i-^T'^ofc 0 

[0 114] ~~T% j f£ mt&{&) Lfci£«f^«CD 

11111-1-1 



- • • - (6) 

mi 3] 



11-11-11 1-1-1 



11111 1-1-11-11-11-1-1 i 



Sgffl : -1 -1 -1 -1-1-1 11-1 1-1 1-11 1 -1 - 
: 1 1 1 1 1-1-11 1-1 1-1 11-1-1- 



**K (6) sfclci^jftasgLftsa 5 * (5) ^fctitfJ^ 
L^ot, (5) ^llffi^fS^fAt 

H#^>T*tt*v\ mm. mmm-^t it j »w 
*«rjfl*i-nii, (5) a-c«km^prti-e*>s. 

mmxtzmMv-?&Wimtsti 0327 ( a ) ) , 

2 7 (b) ) . Wh. j 1»»»I4T#«<» 
[0115] h coffin) ±5£Goei£ h 



£ LTii. QPSK (Quadrature Phas 



e Shift Keyng; P S K) <DiUEj&5% 
^Lbtt^o BPSKtli, l^>=lbi tt'fco 
fcGOMMU QPSKTOli/y^2b i t CDiiff 
£r?r:>coT\ 2F^(£>^— ^ K Ept>9 Okbpst 
f#^tb^ 0 ^coffifi, I SDN^Bft^064kb 

[0 1 16] J£Jl_L. ' ~X&&&mm COM Affl ft 
40 Lt tfftO»tt^»»Sii5 I i: ^ Lfc„ *fc, H 

o^TjUSSrff^s -tr/W£&#*Jl 6 0m, x — ^ h 
4 5kbps ^Hffli+^fcSri^L^ 4#(-> 

Sr^Biti^. tit, ->^xAc7)JE^^Sttfgfb(7) 

jci- 5 r t fc-zimxfrzz. t Lfc 0 
[0 117] 

50 [^<7>3frlfU JL^JztftBJLfrJ: *«^tcj:tttf. 
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[0118] £fc. ^rnxxn, 2 lVtfccos<— y-TfV 

^TTele PadJ CO^^^g^L. ^(Dtz#)(OM 10 

imMizMmmmffixfrz*^? h^^mmm^j^\^ 

[0 119] £ b(C CDMAffl^i: LX, 

[0 12 0] £«btC, _LfSia^^)^CDMAffl^F-^^ffl 
t> 5 tz co ^ £fg J; S A W =i > tf* / 1/ £: ffl V * it 

[0 12 1] fflraCDMAM^fflV^C 

&&£fc<Dttmtvx&^<D&mm<k&ft\<\ r*** 
mrmiDfa^mat sr^riBic-rsr. t&vzz. tit, 

JBi+^fr-fc^M^IKj 16 0m. 7 — $ U— V 4 5 k b 

psrat^, ^tc. ±viB\miz}s\,^xte&&w>m 
7 7m<Dmmmw&*Fmt-r&z\ k&x$z> 0 £e>ic 

[0 12 2] ^X±(D^-m^h. ffl(53^CDMAffl^ 40 
^IV^cCDMAy^fAij:, P(^C DMA-tr/uffcftflf 

[BBOff^HM] 

[mi] ^wt^w^JiiJBa^flicssRMtwjisx^^ 

[12] ^^CHol^T, d 1 tlWJC0S»3OBl55* 50 
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-Siaf^^CDMAffi^^cott^^e?, fl$S->7 h 

[ia 3] ^m<D^-<^ b ? j*&m&Mmim ^*^j»<d 

ftty&<D&$£<DtzMcmm.£frtz.ZnO/S ilSAW 

-rz>m$imxtbz> 0 

[SI 4] ^P^CO^ 1 <OHtScO^^{C^5, ZnO/S 

[HI5] (a) H4(r^$ixfe|pIK«fiKS: ; S*i-5tBlli^ 
*^J*X&m&m&?ft£^XnbtltiZ n O/S i^S 
AW3^7jf/Ux<^te»^^t^<C««»IC^i-6#ttt 

(b) I3 4^$^lHlK»*^Wi-6*BBi^^7 t A-e 

fflBltoSSrtf^o-C^^ttfcZ n O/S iiSAW^y 

[H6] *mw<n*<<? v 7 j*mmxm\<^riz>ft:i&.m 

[H 7 ] 1 oHi&cojgigtciDtt^ s AW3 vtK/u 

[IU8] ffliajgl <D|llf60^!i{C*5{t5 SAW=i V/K/U 

[0 9] nt!mnmisxTj*<Dnm&wc&\,*x, mmn 

[no] (a) mwttm^* ^ j*<n$±mwiifeum^ 
isXi&ummc dm a^^^-co g etgr^4#i4^sf^t± 

m c DMAffl^ g e.ffiH»tt^nayfiisr^"t"EiT-fc 

[Hi 1] (a) »/J^St»a^{4SJ-r/u^^^r*/H-«t 
9 ^fiffcLtf: ft fiMCDMAMf^W 

(b) W/hattftSEffiffl^/^^ + ^/wtcj; 9**fkL 

fcm^-o, isianjHcDMAfflw-s-cofasiiaiMMt^jt 

[Eli 2] m2W*JE<o^ffi^*5t^, f*— ^^88*"^: 

i: ITB P SK^ffll\ 7 — ^^"' 1 0 1 0 • • ■ " t 

[mi 3] mmm2(omm.(Dmm^^"xm^^hti^m 
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[mi 4] ffim$$2<Dnm<DMmizjs\,^x, n=i2 8 
u bp sKmm^n^tcm^-tmmmit^m^^- 

m i si mmm2<D'$m<D : mm^t3\,^x, n=i2 8 

u bp sKmm&ftte^tzm^-kmmmit&Mts^^ w 
mmm^ummc dm Amn^t(Dmm<Diy^ ^ > 

[ii6] ffimm2<Dmm<Dmmiz&tfz> s aw^^ 

[(Hi 7] iufe^2(D|l^co^^{c:io^>5 S AW^>-tf 

?mxhz> 0 

[ins] (a) mi e^sxxfmi 7 [z^^titimiB^ 20 

* *r a z&^xn^fttzMmmit l fci£f^p» c dm a 

-tmx&Zo 

(b) 111 6*Ji:tflai 7{c^StLfciiff v'^^ASrfle 
[|1 9| (a) 111 6ioJ;Oqi 1 7 (C^^n/tilff > 

(b) 111 6*5 JztfdJ l 7 tc^£*bfcii{f ->x^A£r<£ 

o r» bJhJhS«fflfb Lfcififai^M c dm Affl^^- cote 

[II 2 0] (a ) 11 1 6£>J;t>*Il 1 7 (C^Hfcilff > 

(b) 111 6*5^^111 7{C^^nfciiff v^^xA^ee 
HS^Bftronf-^*" 0" , " l" Kl^lt 
£r^-fIlT*£>5o 

[HI 2 1] (a) 111 6^J:CK[ll 7{C^$ttf^ififf > 

* t- xt# htntmmmk \^tz.m&mm c dm a 

mn^<ntem¥f&<nm^(oo'h7 £ -9*" o" , " i" so 
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Lxmm&i&i'fcm&<nmmiEW\ztt+zteMte 

(b) 111 6*5J:LKIli 7 (C7j^tL/ciS{t->x^ 
oTltbix^K»MfbUfejfi»l^»CDMAffl?f^ffl 
Mog^Hr-^^" 0" , " 1" ^S^LT 

[H2 2] &mw\z£zfti&mmcvMAmn j %-zm\<^ 

^■^co c DMA ^rA Srtta6Wtc^1-|g|"e*)So 

[II 2 3] [12 2C/Ttt/U7"M^CDMAy^T 
[112 4] 11 2 2 ^©CDMA^T 

v^T<?» ^ ^ v-3 > T-*g ae L fzi&i-aMM&^-t-y & 

[112 5] H2 2l:^ft;I/7-raoCDMAy^f 
[1126] TDD (Time Dibision Du 

p 1 e x) diS^-fiiilf ?*-<y* h^-Mfcifc 
[112 7] (a) jffift*0KJR»X*l*: j«W»*>tt 
(b) j «ff*<^«»ffl*Mt l«W*^talB«Ftt«:* 

-tiit^^o 

[ii2 8] iav^#*nffl®K(cipj«i-5^^ai$tt5ift 

[El 2 9] (a) ^PJcOmrti<b^^^^^ K^AttSk 

(b) ttriax-<^ A^iiff^i-^^r, mrte 

(a) CO^^^/Hf^-A, B, C^^CSAW^y^ 

^(Dmm&^sHkisxm-tmx&Zo 

[113 0] (a) *5cS3Riiff*^5*>, FM, AM 

iifi 7=- a ^ffl ^ ibtt^^^SSc^f 1 ]^ J: 5 ^--v ^/^f 'J 
«9 ^rSrfffe 9 FDMAiift*S:«:lftWi-^ia"C*>So 

(b) ^7C^jgcil{f*^9*>. DECT^PHSIff 

(c) &ymmmttt<Doh. ^—^^mmm^ 
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/u»W-r5CDMAiS{f*-^:S:RWi"Sia*C**>S. 
[H13 1] (a) 7s ^ h7 A&Sfciiff lc:fcv>T pn=« 

(b) ^Sl 2 7 f y ^m*M© S S«H«tt Ir^t 

(c) ffgl 2 7^-y^m^?IJ(OffiSlaBi1#ttS:^-t- 
[B3 2] (a) h^ffitfciiff ir*5V^PN3 

(b) Go 1 d^J^fiKo^SS:RM-rsia-C*>-5o 
[0 3 31 h^A^:Milftc7)§{f (c^LTi^teSfe 

[HI3 5] S AWf/^^tf-f ^^/^tBHS^#H*3 
[i36] SAW3!)U-^!:SAW3^l//<^' 



JO 



20 



2 7 

2 8 

2 9 

3 3 
3 7 
3 8 

3 9 

4 0 
4 2 
4 3 
4 9 
7 5 
7 6 
7 7 
7 8 
7 9 



2 0 SAW^y/tX (ZnO/Sil) 
3 0 ^gts 
3 1 p N =3 — K**S«5 

3 2 

4 4 «F*H8£» 

4 5 *-vyr»**£< 

4 6,48 *! 

SAW3>jJn'/M 



4 1 

4 7 

5 1 
5 2 
5 0 



T 9 0)81 



im i ] 



[H3] 



✓ 



J 
l 

j 
l 



wi5 

■w 



wit 
wL 



Sequence 1 : quadriphase sequence 
from the first column 



(a) Channel A 
(Seq. 1 with carrier fo) 



Sequence 2 : polyphase sequence 

from the second column 

(b) Channel B 
(Seq. 2 with earner fo) 



r 



(e) 



■f 



(c) Channel A 
(Seq. 1 with carrier fo) 



-f 



No co-channel 
interference 



3 



U fo+ At 

(d) Channel B 
(Seq. 1 with carrier fo+ Af) 



Gate 

Electrode 




IDT 

26b 



23 

Si Substrate 



24 

Back Contact 
E I ectrode 
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[0 2] 



[H17] 



Channel A 
(Code 1 with carrier fp) 




v 



Channel B 
(Code 2 with carrier fo) 



r 




Channel A 
(Code 1 with carrier ft) 



4- 



i 



fo fo + Af 

Channel B 
(Code 1 with carrier fo+Af) 



[IH4 ] 



[05] 




PtO — K 1. 2 






: 127 chips 
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